Supplementary Text

Derivation of model equation
Here we outline the reasoning that leads to the probabilistic model of quantification cycles ! ; , ! , in the main text. Starting point is the Poisson distribution ! ; . When uniformly distributing a volume containing molecules over reactions, it describes the probability of finding ! molecules in any given reaction volume, while = / are expected:
To afford for a simpler analytical treatment, it is tempting to rewrite the factorial as a Gamma function. Doing this in the Poisson distribution, however, to maintain its norm. A correct analytical extension of the above formula is directly given via its cumulative distribution function (CDF), which can be rewritten as the ratio of the (upper) incomplete and complete Gamma functions:
For integer , this function recovers the usual Poissonian CDF, as can be verified, and is well defined on the same support of [0, ∞). The derivative of yields a continuous, interpolating version of the Poisson distribution that retains its norm and thus remains a probability distribution:
To find the probability distribution of amplification cycles, ! is transformed using the relation imposed by exponential amplification ( ) = ! ! , with the quantifica--tion threshold ! = ( ! ). In terms of continuous variables the transformation reads:
Supplementary discussion: circular vs linearized plasmids in PCR
There is a discrepancy in recommendations regarding the use of linearized or circular plasmids in quantitative PCR. Circular plasmids have been reported to have negative effect on PCR efficiency relative to linearized plasmids (Lin et al., 2011) . Amplification dropout has been observed with non-linearized plasmid molecules, which could be due to delayed onset of amplification at early cycles or reduced amplification efficiency (Bhat, Herrmann, Armishaw, Corbisier, & Emslie, 2009 ). On the other hand, it has been reported that linearized plasmids can result in overestimating target copy numbers in dPCR: linearized plasmid template is potentially present in both double stranded (ds) or denatured single stranded (ss) forms; this gives rise to differences in quantification as high as 2-fold, depending on the denaturation state (Sanders et al., 2011) . Moreover, it has been reported that circular plasmid can survive repeated freeze and thaw and handling of serial dilution in compare with linearized plasmids (Dhanasekaran et al., 2010) . This may introduce unaccounted variability in copy number of templates at different dilution series prepared as replicates.
As precision in quantification is important to us, we decided to use circular plasmid for this study. We tried to reduce the possible effects of circular plasmid template by measuring the amplification efficiency of circular plasmid as well as taking into account the late reported quantification cycle (Cq) in our calculation to compensate for possible delay in amplification initiation using circular plasmid. Negative template control allows us to discard possible non-specific amplification reaction.
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Figure S10: Relationship between coefficient of variation for positive calls/subarray and nominal template copy number for GATA1 plasmid serial dilution. Each point corresponds to triplicate experiments at indicated nominal copy number of GATA1 assayed in 704 reactions/replicate. Error bars represent sample standard deviation over the triplicates.
